
NASA TECHNICAL TRANSLATION NASA TT F-1 1,826 

., 
c - GRAPHS FOR THE DETERMINATION OF THE TEMPERATURE FIELD 
LL I I N  T IME I N  RODS OR SHEETS OF F I N I T E  LENGTH WITH 

INTERNAL HEAT LIBERATION 
* I- 

I- 

2 
I 9 A. Kessler 

T rans la t i on  of "Gra f i k i  d lya  Opredeleniya Temperaturnogo 
Polya vo Vremeni v Sterzhnyakh i 1 i P las t inakh Konechnoy 

D1 i n y  s Vnutrennim Teploobrazovaniyem" 
Inzhenerno-Fizicheskiy Zhurnal, Vol. 7, No. 3, 

pp. 134-136, 1964 

GPO PRICE s 
CSFTi PRICE(S) $ 

Hard copy (HC) 3< ~ 

, l55/ 
Microfiche (M F) 

ff 653 July 65 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASH I NGTON, D. C .  20546 JUNE 1968 



b 

Symbol s 

k 
x 
2 

P C  z 
Z I .  

I 

temperature  conductance; 
c o e f f i c i e n t  o f  hea t  conductance; 
s p e c i f i c  hea t  l i b e r a t i o n ;  
hea t  capac i ty  p e r  u n i t  volume; 
length  of  rod;  
t o t a l  h e a t  q u a n t i t y  l i b e r a t e d  i n  the  rod p e r  u n i t  time. 
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A. Kessler 

ABSTRACT. T h e  problem o f  heating i n  time i n  
insu la ted  on t h e  su r f ace  w i t h  in te rna l  heat  
having a cons tan t  temperature a t  one e n d ,  i s  
s o l u t i o n  of t h i s  problem d e p e n d s  only on t h e  
t i o n  o f  x = x/Z and on t h e  Fourier c r i t e r i o n  
= Xt/pcZ2.  T h e  equat ions  necessary for s o l v  
a r e  g i v e n .  

a rod heat  
i b e ra t  ion and 
s o l v e d .  T h e  
r e l a t i v e  posi-  
FO = k t / Z 2  = 
ng t h i s  p rob lem 

I n  one of our e a r l i e r  works [l] w e  solved t h e  problem o f  hea t ing  i n  time 
i n  s h e e t s  of  f i n i t e  t h i ckness  and i n  rods of f i n i t e  length  with i n t e r n a l  hea t  
l i b e r a t i o n  and cooled on t h e  su r face  f o r  a l l  fou r  types  o f  boundary condi t ions  
[2 ] .  I n  t h e  case of a rod ( laminar ) ,  heat i n s u l a t e d  on t h e  s u r f a c e  with 
i n t e r n a l  h e a t  l i b e r a t i o n ,  with a constant  temperature  

/134l - 

maintained on one end of t h e  rod ,  where T(2 , t )  = 0, t h e  s o l u t i o n  o f  t h e  problem 
depends only  on t h e  r e l a t ive  p o s i t i o n  of x = x/Z and on t h e  Four ie r  c r i t e r i o n  
Fo = k t / Z 2  = Xt/pcZ2.  If  8 (x,Fo) denotes  hea t ing  r e l a t e d  t o  a s t a t i o n a r y  temp- 
e r a t u r e  f i e l d  l i m  T(x,Fo),  we then  have 

T (X, Fo) = 8 (X, Fo) lim T (X, Fo), 
Fo-m . 

f o r  t h e  ins tan taneous  temperature  d i s t r i b u t i o n ,  where 

. - ' - -  - 

Numbers i n  t h e  margin i n d i c a t e  pagination i n  t h e  fo re ign  t e x t .  
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Afte r  f ind ing  t h e  values  of e (x,Fo) i n  Figure 1, it is easy t o  determine 

To determine t h e  q u a n t i t y  of hea t  l i b e r a t e d  by t h e  rod a t  i t s  end x = 2 p e r  

T(x,Fo)  o r  T (x , t )  f o r  a l l  parameters.  

u n i t  t ime i n  cross s e c t i o n  P 

. we f i n d  

The va lues  of x(Fo)  should be taken from Figure 2.  

Figure 1 
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F igure  2 
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